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Introduction
Cardiovascular diseases are the leading cause of death in Croatia 1 .The death rate from cardiovascular diseases in Croatia can be considered rather high for a developed country and is, for example, twice the one for Italy and significantly higher than the one for Slovenia 2 . Diseases of the circulatory system are responsible for a significant shortening of the expected average life span in Croatia 3 .
Given the size of the problem of the cardiovascular morbidity in Croatia, there is a need for relevant information on behavioural risk factors which are related to cardiovascular diseases (CVD). Cardiovascular behavioural risk factors include dietary habits, physical activity, alcohol intake and smoking and are considered a start point in development of interim risk factors for cardiovascular diseases, such as high blood pressure and obesity 4 . The quantitative analysis of behavioural risk factors and their relation to interim risk factors and cardiovascular morbidity was done extensively for Croatian adult population on the data obtained from the Croatian Adult Health Survey (CAHS) conducted in 2003 [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Besides elucidation of the poor cardiovascular health in Croatia, these analyses were useful for identifying the need for implementation of the intervention on primary and secondary prevention of CVD performed by the community nurse within the re-survey of the 2003 sample, the Croatian Adult Health Cohort Study (CroHort Study) conducted in 2008. The qualitative investigation module within the intervention was another novelty in the re-survey, with the purpose of both facilitation of the CVD risk evaluation within the single intervention and the improvement of the informativeness and usability of the survey itself [15] [16] [17] .
The purpose of our study is to complement the quantitative analysis of the cardiovascular behavioural risk factors as well as the analysis of the intervention model of the CroHort Study 18, 19 . The aim of our study was to identify and describe the major determinants of cardiovascular behavioural risk factors among respondents who are at increased risk of CVD.
Subjects and Methods
This study is a part of the Croatian Adult Health Cohort study ( Compared with CAHS, CroHort study was further supplemented with the intervention aimed at the prevention of cardiovascular diseases 15 . The intervention was conducted among 1,277 respondents from the CroHort study cohort, who were considered eligible by a community nurse based on nurse's clinical assessment of respondent as being potentially at increased risk of CVD. The enrolment was on voluntary basis and was depending on respondent's willingness to participate as well as on nurse's motivation to perform an additional intervention.
A specifically designed health booklet was used by community nurse as a key tool for the intervention. The health booklet documented the evaluation of respondent's CVD risk factors based on the quantitative measurements and an interview, the assessment of the required preventive interventions with planned targets agreed with respondent, respondent's self-evaluation of motivation for behavioural change, the findings from follow-up visits and a risk evaluation with an epicrisis after one year 16, 19 .
The interview was recorded by a community nurse as free text which consisted of cardiovascular risks assessment, assessment of respondent's motivation for potential lifestyle changes and assessment of various factors which are influencing respondent's health behaviour on a broader level, such as respondent's personality, family circumstances, socioeconomic status or availability of health services. The cardiovascular risks assessment included predominantly assessment of behavioural risk factors, e.g. unhealthy diet, physical inactivity and smoking, but the assessment of interim risk factors such as overweight and hypertension was also included, as well as the data on health outcomes, e.g. diabetes, previous episodes of stroke or myocardial infarction. The quantitative analysis of respondents' motivation for change in risk-related behaviour with the analysis of major metabolic syndrome determinants within this sample of 1,277 respondents was described elsewhere 18 .
The final sample which was analysed in our study included the data on the total of 253 respondents. Both authors were involved in the decision on inclusion of respondents in the study, which was made through an iterative process and was discussed at data analysis meetings. At data analysis meetings, the emerging categories were examined for theoretical saturation 20, 21 and the process of inclusion of data on more respondents was repeated until no new data seemed to emerge regarding a category, the category was well developed in terms of its characteristics and dimensions and the relationships among categories were well established and validated.
Community nurses completed the CVD risk assessment section of health booklet to varying levels of detail. CVD risk assessment sections of the health booklet were transcribed and analysed as free text. The coding process has followed the principles of Grounded Theory 22 and was carried out manually through four phases (open, axial and selective coding and theory generation). During the open coding phase the data was divided into categories; in vivo coding and process coding were used, where applicable 23 . In the axial coding phase categories were specified regarding their characteristics and dimensions. During the selective coding phase the core categories were identified and named according to their content. In the theory generating phase the concept of an individual in a vicious circle of risky health behaviour, defined by the low level of motivation and unfavourable personal characteristics which in interaction with unsupportive social environment adversely influence one's health behaviour, leading to negative health outcomes that in the end produce negative effects on one's motivation and social environment, thus closing the circle.
Results
The number of respondents in our study by age group, sex and the level of urbanisation is shown in Table 1 . Our sample was comprised mostly of middle-aged and elderly individuals, with slightly more women in the sample than men, majority of them living in the urban areas.
The analysis process is shown in Table 2 . Based on our analysis we have generated the concept of an individual in a vicious circle of risky health behaviour, defined by the low level of motivation and unfavourable personal characteristics which in interaction with unsupportive social environment adversely influence one's health behaviour, leading to negative health outcomes that in the end produce negative effects on one's motivation and social environment, thus closing the circle. According to the community nurses' assessment, the respondents in our study often weren't adequately recognising their CVD risk and were very reluctant about the change in their risky habits. The majority of the respondents could be considered medically underserved, considering their statements on the use of health services. Her body weight is normal, as well as her blood pressure and blood glucose levels.« However, the most common pattern regarding motivation in our study was an individual with low level of motivation which is decreasing over time in respondents who do not prioritize health. Community nurses very often expressed scepticism regarding respondent's honesty in expressing one's motivation.
ID 055 (male, aged 61): »This gentleman lives the day by day. He pays no attention to his health. He hasn't seen his general practitioner (GP) in 10 years. He says that he »doesn't need to go to a GP«. He's not doing anything to reduce his bodyweight. He's seen that with an increase in An individual in a vicious circle of risky health behaviour, defined by low level of motivation and unfavourable personal characteristics which in interaction with unsupportive social environment adversely influence one's health behaviour which causes negative health outcomes which in the end produce negative effects on one's motivation and social environment, thus closing the circle.
bodyweight there is an increase in blood pressure and he's been informed about the risks of hypertension, but he just doesn't want to change anything at this point.« ID 075 (female, aged 62): »This patient is dissatisfied [with her health status] but she's also not motivated and gives up very easily. She's not honestly motivated for change. She acts like she would like to make a change, but she's not really willing to make an effort to improve her physical activity and diet.« This pattern of low motivation for changing health--related behaviour is found even in situations where there is a supportive family and a favourable social situation. Community nurses very often found these respondents to be very resistant regarding the intervention aimed at reducing their risk of CVD.
ID 117 (female, aged 68): »The respondent lives in a single household, the social situation is optimal. BMI indicates that the patient is overweight. She admits that she isn't paying attention to her diet, even though she's got the absolute opportunity to do so. She would definitely need to cut out snacks from her diet and reduce the intake of fat and carbohydrates. She's even been warned by family members about it [the diet], but she doesn't consider it to be a serious issue. She doesn't want to dwell over it. She wants to reduce her bodyweight and to adhere to diet regimen, but her will isn't strong and she often deviates from the diet and consumes cakes and sweets. She's hypertensive, but she isn't taking her medicines regularly so she wouldn't have to visit her GP too frequently.«
The respondents who suffer from mental illnesses are in very unfavourable position regarding the prevention of CVD. Their mental status vastly influences their social status and vice versa, negatively influencing their health-related behaviour and subsequently their health outcomes. They express very little power, if any, to change their situation.
ID 130 (female, aged 74): »Due to her illness [schizophrenia] and the medicines she uses, this patient's level of physical activity is very low ([and subsequently] she's fat). She is very lonely. She's very resigned because of her illness and her social situation. Her diet is very monotonous due to low income. She's taking her BP medicines regularly, so her BP level is normal. Her motivation for changing her habits is non-existing. Her GP, community nurse and social worker are involved, but that isn't changing her situation. She's lacking the support from her family: her husband is ill and their children are not talking to them.« The health literacy issue was frequently mentioned in the nurses' observations. Health literacy was most commonly described as a core aspect of a respondent's motivation for responsible health-related behaviour and was more frequently stated when describing respondents with higher level of education.
ID 182 (male, aged 77): »The patients lives with his wife, they don't have children. His dietary habits are appropriate, he's enough physically active and relatively healthy considering his age. He is an intellectual and he's health literate. [This patient's bodyweight, blood pressure levels, blood glucose levels in fasting state, blood cholesterol levels and blood triglyceride levels are normal.]«
The respondents whose level of health literacy was considered to be low often showed very modest interest in the consultation and a low level of comprehension of the conversation and the questions that were asked.
ID 110 (female, aged 64): »Extremely poor social and financial situation. The patient lives in the rural area where health literacy is non-existing. One gets the impression that respondent doesn't understand at least half of the questions and despite my attempts to explain, she responds randomly, seeking advice from her son and me myself. She doesn't understand the seriousness of her CVD risks (hypertension, physical inactivity, alcohol intake, poor hygienic conditions).«
Social environment
The core category 2. Social environment encompasses the following categories: 13. Availability of health services, 14. Social status, 15. Income, 17. Family influence, 20. Social participation. This core category represents the individual's ability to live productive and meaningful life and is mainly defined by the level of income and presence or absence of support from one's family. A significant number of respondents in our study were found to have a low income, often living in single household. Community nurse assessments of these respondents described very clearly the strength of the influence of social deprivation on respondents, their health-related behaviour and health outcomes.
ID 068 (female, aged 58): »The respondent lives in a single household, her income is low (880 kn). She's neglected by her children, they rarely visit her and they aren't helping her at all. Her general health is poor; she often experiences headaches [the patient has previously undergone a neurosurgical procedure of an aneurism]. She's lonely, depressed and apathetic. She's doing her housework with pain all over her body which limits her mobility, she often feels dizzy and fells. The patient is obese. Her GP's office is 2 kilometres away but she hasn't got anyone to take her there (sometimes she succeeds to talk her sons into it). She's not taking her medicines regularly [This respondent suffers from hypertension, diabetes and hyperlipemia.].« ID 046 (female, aged 31): »Low social status (5 household members, 1 income) limits the possibility of changing the lifestyle, and that causes psychological stress. Her diet is unhealthy and she smokes cigarettes.«
The unavailability of health services as well as other social services was frequently described. The relation between low income and poor diet was often stated.
ID 111 (male, aged 62): »The patient lives in very difficult socio-economic situation. He's got no monetary income and his bare existence is compromised. He lives barely from agriculture. He's overweight, in food prepa-ration he uses pork fat and he consumes larger amounts of bread. He doesn't have financial opportunity to choose groceries. He almost always adds salt to food without previous tasting. He doesn't visit the GP because he doesn't have a health insurance [This respondent was found to be hypertensive and hyperlipemic. He has managed to obtain the health insurance and was introduced to the necessary therapy.].«
Health-related behaviour
The core category 3. Health-related behaviour encompasses following categories: 3. Lifestyle, 6. Physical activity, 7. Dietary habits, 8. Smoking status and 9. Alcohol intake. The health-related behaviour of respondents in our study was shown to be strongly determined by low level of motivation and low position of one's health in ranking life priorities. The middle-aged working respondents often give priority to other issues, trying to balance the demands of everyday life. Some of the respondents verbalize very clearly their struggle in getting their priorities straight, while other don't seem to care as long as they don't have major health issues.
ID 159 (female, aged 30): »This lady is a very sweet young mother and a wife. As a nurse, she works a lot, including shift work. They live in a rented flat, the lady, her husband and their child. They both have high school diplomas. The lady's income is regular, but her husband's isn't. The patient had previously undergone thyroid surgery, and now she is taking substitutive therapy and gets her check-ups regularly. She is a smoker. She would like it if she wouldn't have to work in shifts because then she could have her meals regularly and she could sleep more what would do good for her thyroid [status], but instead she works nightshifts so she could spend her days with her child, because her husband works all day long. She's aware of everything, her health risk, but she just cannot organize things differently because this is a vicious circle. She shows interest and motivation for the intervention, she knows everything about what she would need to do, but her life just takes its own direction and she cannot help herself. Regarding smoking, she says it depends on the day, sometimes she is smoking less, sometimes more.« ID 027 (male, aged 40): »The patient is aware of his risks and his behaviour but this is something that he verbalizes only, he's not motivated to change his behaviour because he doesn't have major [health] issues for now, except the psychological stress related to his job. The respondent works as a manager in an insurance company and he's not able to take some time for the intervention.« In our study we have not been able to identify a clear pattern regarding the motivation and the subsequent change of risky behaviour for different cardiovascular risks. However, it seems that there is a tendency of verbalizing higher motivation for changes which are not expected to require a strong effort, e.g. taking medicines for reduction in blood pressure, blood glucose or blood lipid levels. Among above mentioned risk factors the motivation for regulation of hypertension seemed to be the strongest. The process of consultations was often described as a trade-off between the nurse and the respondent and a change in symptoms of metabolic syndrome seemed to be perceived as »best buy« by respondents. They have also shown low level of motivation for quitting smoking and reducing bodyweight and were very reluctant regarding the change in dietary habits or the increase in physical activity.
ID 097 (male, aged 73): »He eats everything, his meals are irregular. He's aware that he needs to reduce the intake of carbohydrates [the respondent had increased blood glucose level in fasting state on several occasions] and fat, but he hasn't got the will to do so. However, he goes to blood glucose level and blood pressure level check-ups on a weekly basis. He continuously consumes sweets and he wants no limitations. He says his life is difficult enough anyway.« ID 026 (male, aged 68): »He isn't motivated for a change in his lifestyle. He is smoking, his alcohol consumption is moderate. Occasionally he consumes sweets [diabetic patient]. He should reduce his bodyweight, reduce the intake of fat, cut out the intake of sweets, and reduce the smoking and the intake of alcohol. He should increase his physical activity. He tried to follow the instructions for a brief time, but he gave up, he said it was too difficult.« Even though it seems to be the change which is most difficult to achieve, along with the change in one's dietary habits, the increase in physical activity seemed to be more easily achieved in individuals with previous positive experiences regarding physical activity. The assessment of physical activity often included the statement on limited mobility due to illness.
ID 188 (male, aged 73): »... The patient is of limited mobility due to arm and leg fracture following a fall that occurred a few years ago. At that time the patient underwent the physical therapy and he felt much better. Now he wishes to attend medical-gymnastics which is being held at local community's facilities.« The process of behavioural change is slow and with an uncertain outcome. In the majority of cases the progress is modest and accomplished after a community nurse has put a lot of continuous effort into it. In other cases, in patients who are initially highly motivated and have a supportive environment, the goals seem to be achieved much painlessly.
ID 227 (female, aged 59): »The patient is extremely obese and physically inactive. She suffers from hypertension, diabetes and hyperlipemia. She accepts advice regarding weight loss reluctantly. She isn't motivated for an increase in physical activity. Her dietary habits are unhealthy, she eats a lot, including a lot of fat and sugar... She's starting to realize the importance of physical activity so she's trying to walk briskly at least every other day for 30 minutes. She also does light exercises while watching television.« ID 249 (female, aged 37): »She's a moderate smoker (3-5 cigarettes a day). She's often tense. Her diet is well [The epicrisis at the end of the intervention included the following statement: The patient's health-related behaviour was appropriate to begin with, and in the meantime she has quitted smoking.].«
Health outcomes
The core category 4. Health outcomes encompasses following categories: 1. General health, 2. Risk of CVD, 10. Bodyweight and 11. Metabolic risks. The degree of seriousness of health outcomes varies in our study. The assessment of health outcomes often included remarks on general health and functional ability of a CVD patient. The presence of the components of the metabolic syndrome (hypertension, diabetes, hyperlipemia) was often stated as a synonym for risk of CVD, while the overweight, even though frequently recognized, wasn't given importance as big as one given to above mentioned disorders. The influence of health outcomes on one's motivation, personal characteristics and social environment and subsequently on one's health-related behaviour is double-natured. In majority of the cases, metabolic risks and increased bodyweight seemed not to have a positive impact on one's motivation for change nor did it make respondents willing to prioritize health. On the contrary, in majority of cases it seems almost like the awareness of these risks overgrows itself, becoming a part of individual's identity which makes one even weaker to make a change, while health deterioration slowly takes its toll over one's lifetime.
ID 090 (female, aged 71): »The social situation is bad, the family relations are disturbed. Due to her financial situation the patient has no motive at all to change her lifestyle, but also due to her belief that hypertension and increased bodyweight do not represent a risk of developing CVD. She's not interested in the intervention and she reckons the change is not needed.« ID 096 (female, aged 59): »The patient states she's adhering to dietary regimen due to hypertension and hyperlipemia. She is physically active on a daily basis (she rides a bike). She is taking prescribed medicines regularly. She doesn't smoke nor consumes alcohol. [The epicrisis at the end of the intervention included the following: The respondent claims that she's adhering to the lipid-reduction diet, but she has clearly gained weight and she hasn't went to a blood lipid level check-up for a longer period of time.].« A positive influence of health outcomes on one's risk behaviour seemed to occur more frequently if the health outcome in question was more severe, given that social environment is supportive enough.
ID 071 (female, aged 65): »The patient was hospitalized due to transitory ischemic attack, after which the diabetes was diagnosed. She was treated with insulin. The patient is very motivated and disciplined about applying the recommended health measures. Religion has a large impact on her behaviour. Her husband is gladly involved in the mentioned activities [later on this patient was introduced to oral diabetes therapy and insulin was discontinued].« However, in respondents who are strongly socially deprived their health-related choices are not on their own behalf, sometimes even if their own life is in question.
ID 231 (female, aged 57): »The patient lives with her unemployed husband and their son who is a college student, so she is the only one in the household who makes an income. Her dietary habits are bad; she doesn't exercise, she smokes a lot and refuses to quit, drinks coffee a lot and is stressed out; she also suffers from psoriasis. She was admitted to hospital due to myocardial infarction but she has refused to remain hospitalized because of her family's financial situation. Prior to the hospitalization she was taking her blood pressure lowering medicines regularly, but she was refusing insulin therapy even though she was diagnosed with diabetes several years ago. [The epicrisis at the end of the intervention included the following statement: She's not adhering to the given recommendations and she refuses any advice. The thumb on her left feet began turning blue (gangrene). She refuses insulin. She smokes a lot. She is health illiterate.]« ID 077 (male, aged 69): »The patient hasn't visited a GP office in 30 years, but now he pleads for another visit because of the pain in his right foot. He smokes a lot (a pack to two packs of cigarettes a day), he drinks a lot of coffee and his diet is poor. He doesn't want to change anything. [Observation from the second follow-up visit to this respondent: The patient is depressive because of the possibility of amputation of his leg due to gangrene. He barely moves because of the pain, but he doesn't want to change his state nor his habits. Observation from the third follow-up visit: The patient's leg was amputated in the thigh. He wants to be more physically active, but he doesn't want to reduce his smoking and he doesn't eat regularly. The epicrisis included the following observation: The only success is that the patient now eats regularly, he is willing to measure blood glucose levels and blood pressure and he is taking the medicines prescribed by the doctor regularly.]«
Discussion
Based on our study we were able to identify factors which determine health-related behaviour of individuals who are at increased risk of CVD. The unfavourable factors in the social environment elicit the undesirable health-related behaviour in the individuals who are characterised by low level of motivation and unfavourable personal characteristics, leading towards the negative health outcomes which adversely affect one's motivation and social environment. The quantitative analysis of the patients' risk self-assessment, their motivation for chan ges in main determinants of the metabolic syndrome and the community nursing intervention on reduction in cardiovascular risks, carried out within the CroHort study 18 , strongly supports our results.
Our results suggest a strong negative influence of an unsupportive social environment on individual's health--related behaviour and subsequent health outcomes. The respondent in our study often were medically underserved and socially deprived which made them less capable to become actively involved in making changes to their health.
Our findings are comparable with other unfavourable patterns of risk-related behaviour reported in different studies globally. It is generally considered that individuals who are at higher risk of CVD tend to have a lower perception of their risk, compared to the individuals whose CVD risk objectively is lower. In a study aimed at identification of barriers for primary prevention it has been shown that patients' risk perception tends to be unrealistic and dichotomous, accompanied with the lack of understanding of CVD prevention which therefore requires highly individualized high-risk approach to be explained to the patients 24 . The same authors have found that men are more likely to perceive their CVD risk inappropriately when compared to women; patients with diabetes were also more likely to incorrectly underestimate their risk 25 . Another study of CVD knowledge and risk perception among underserved individuals at increased risk of CVD has found that women and urban population are more likely to perceive their risk to be higher and to be more knowledgeable about CVD, when compared to men and rural population, respectively 26 . In our study we weren't able to identify differences in the risk-related behaviour according to respondent's gender and origin, i.e. differences between rural and urban population. Since the enrolment in the intervention based on nurse's clinical assessment of respondent as being potentially at increased risk of CVD was on voluntary basis, i.e. depending on respondent's willingness to participate, and was also depending on nurse's motivation to perform an additional intervention, it would be plausible to assume that most-at-risk subjects were enrolled in our study, therefore making the identification of differences according to gender and residency more difficult. This also represents the major limitation of our study since it limits the generalizability of the results.
Nurse-led interventions aimed at cardiovascular risk management have been shown to be successfully implemented in different settings, including the medically underserved populations [27] [28] [29] [30] . Nevertheless, it would not be reasonable to expect short-term interventions to show long-term effects on behaviour change 31, 32 . In a study aimed at exploring motivational aspects related to potential lifestyle changes among patients at increased risk of CVD following preventive consultation, the ambivalence related to potential lifestyle changes was found to be the core motivational aspect 33 . Some authors suggest that practice nurses are more successful in providing CVD interventions and provide more lifestyle interventions compared to general practitioners, assuming the availability of national guideline on cardiovascular prevention 34 . However, the community nurses included in the conduction of our intervention reported the lack of specific training and education in planning and implementation of individualised interventions and counselling 19 . Besides the education of health system workforce, when planning an intervention aimed at reducing CVD risk and associated outcomes, an appropriate consideration should be given to the unique context (which includes people, place and time), since the simple replication of an intervention which was successfully implemented in other setting, such as North Karelia project, might undermine the success of the new intervention 35 . The influence of health system on health-related behaviour change was thoroughly explored, suggesting that an 'effective' health system needs to contain elements that are stable and structured (e.g. the resources) while at the same time it also needs to react and evolve to recognise and meet the needs of its client groups 36 . Beyond the efforts invested in building up the health system which is effective in achieving the health-related behaviour change, the education and mobilization of the lay public as well as the involvement of civic and health care leadership supported with appropriate policies and legislation is needed to meet the challenges of change in lifestyle of the population 37 .
There have been recent calls for models of primordial prevention of CVD in USA 38 and India 39 aimed at reducing the onset of the risk factors known to predispose humans to CVD. The results obtained from the Whitehall study suggest that the primordial intervention aimed at reducing socioeconomic inequalities of coronary disease mortality shows some additional benefit if compared with successfully implemented best-practice interventions 40 .
To conclude, our results on cardiovascular behavioural risk factors complement other analyses of the cardiovascular risks performed within the CAHS and the CroHort studies. The data obtained from the CroHort study helps to enhance the knowledge about and the characterization of the burden of cardiovascular disease in Croatia. Until now, this knowledge was based only on data from vital statistics and sporadic projects and studies, which still makes a substantial body of evidence for policy makers, at least if compared to data available in some neighbouring countries 41 . However, the data from the CAHS and the CroHort studies represent a wide basis of information for decision making in the creating of the health policy and the development of the comprehensive national programme of the prevention of the cardiovascular diseases, which can now be tailored according to the needs of the Croatian population.
